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RECeiVED 
CENTRAL PAX CENTER 

^EMASKS JAN 1 1 2007 

I. Tntroduction 

In response to the Office Acuon dated October 11, 2006, please consider the following 
ameadments and remarks- Re-examination and re-considerarion of the application, as amended, is 
requested 

n. Allowable Subject Matter 

In paragraph U, the Office Action indicates that the subject matter of claims 4, 9, 10. 15, 20, 
21, 26, 31, and 32would be allowable if written in independent form including all of the limitadons 
of the base claim and any intervening claims. The Applicants acknowledge the Of&ce Action's 
indication of allowable subject matter, but traverse the rqecrion of claims 1-3, 5-8, 11-14, 16-19, 22- 
25. 27-30 and 33. Should the rejection of these claims be maintained, the Applicants will make 
suitable amendments to present the allowable claims in independent form. 

III. The Cited References and die Subject Invention 
A. The Basuthakur Reference 

U.S. Patent No, 6,003,817, issued December 21, 1999 to Basudiakur et aL disclose an 
actively controlled thermal panel and method therefor. One or more deployable thermal panels (24, 
28, 70) are actively controlled throughout the orbit of a satellite (20) to provide thermal dissipation. 
Adjmting the incident angle between the panel (24, 28, 70) and the sun and controlling the flow of 
fluid through optional flexible heat pipes loads and unloads heat to provide thermal stability for 
components (62) which have special thermal requirements. An optional antenna panel (70) on a 
nadir side (64) of the satellite (20) offers an antenna side (74) on one surface and a thetmal radiating 
side (72) on an opposing suifece* In addition, thermal panel movements are controlled (96) to 
provide counoer-dismrbance torques (140). 

. B. The Kazimi Reference 

U.S. Patent No. 6311,929, issued November 6, 2001 to Kazimi et aL disclose spacecraft and 
appendage stepping methods that improve spacecraft acdmde pointing and cancel solar array slew 
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dbtutbances. A spacecraft having a body, one or more appendages coupled thereto, and a conttoUct 
that implements methods that rotate the one or mote flexible appendages to point it (them) towatds 
the Sun to reduce spacecraft atdtude pointing disturbances and improves spacecraft atdtude 
pointing. The steps of the one or more appendages ate timed co deadbeat the distuxbance imparted 
to the spacecraft body. Timing of the appendage steps may be Such that die periodic disturbances 
ate phased to substantially cancel each other, or phased to decrease the magnitude of the net 
disturbance. The present invention also cancels solar amy siew disturbances. The present invention 
cancels predictable disturbance torques before they produce a pointing error, improving the 
spacecraft pointing performance. The present invention predicts a disturbance torque exerted on the 
body due to the controller moving the one or more appendages, calculates a feedforward torque 
necessary for the controller to cancel the disturbance torque and includes the feedforward torque in 
the calculation of the total control torque applied to the body. 

IV. Office Action Prior Art Rejections 

In paragraph (2), the Office Action rejected claims 1, 2, 12, 13, 23, and 24 under 35 U^-C § 
102(b) as bdng anticipated by Basuthakur et al.^ U.S. Patent No. 6,003,817 (Basuthakur). The 
Applicants respectfully traverse this rejection, 

j S!^di Respect to Claim 1,12, and 23 : Claim 1 tedtcs: 

A method of controlling a plurality of solar pamls voupled to a spacecraft, compmini the steps of: 
providing a first step command to a first solar pmiel; and 

providing a second step command to a second solar pa7iel at a lime of a Pnmsitnt i^rthcrossing of a , 
dynamic response of the spacecraft body to the first step command; 

wherein the stcond solar panel is di^sed on ari opposite side of the spacic^ 

panel 

The Office Action suggests that the foregoing features are disclosed in the following excerpt 
from die Basuthakur reference: 
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».\iuni-r-<li2ciyrbirwt loftjiw. The Cininicr-Jisiurh.tACt: um|nc 
is c«ilcuUW l» appose i!ic iliiilurt^:in«:c i^/iiuuSNiiclUk- 20 is 
iTuricQily cx|K:(i\;»w'ins u> dckciQincil -jbi>V\: in l^uvk, llH. 
I.lkc iliKturhanoc l*irr|iic, ihc vi.^mtcMlisttt|h!inw*c inrquc lias 
in [ht windmni axis, ihc iivcnumitii; ,ixii», aihJ 
pilvl) bul die cciuolcT-diMuct^urKX umjiK is m ah 

r^pffeisin^ e I if cci Ml) tt% :i rliNturhAn^* tr'rqnc |}i«iliirh:incc 
iLir<ju^» Cell bflvc difcvikiajl «:^»m|KMici;n> in L-atcU oi' ilic 
winOmiU «\».s ovvnurnini' axis, ant) pilLh d.'wis. As.iHnbiiicii 
Jb^lurftKiCc U'HjUw IN fhi: Vi.i:lt>r ?s«ni «»rdi:Jiifl>;ii»;>c innjiiB*. 
in ;in ihrcc :ixcy [he i;LiunivfilLMUft>m^9 Idfi^Vs; is (uajui; 
iuviiig j> dircclion unJ having cc»in}>t»iic»i.s in jp Ut aJt ihrcc 
Udwcvc^ iho x:cii]nlcT-;t[Miirli:ii:TCc Uirqui: Ii:i> >i 

AlWr Usk 120, j UnIc 122 dvt«rTUMH;s :i:4tl sUw»;s p^iful 
D>j>vcn-x:nLx Ukii wiJl :»\:hicx-< l)l< c^'Unliwl islnifii ncc lorqucs <> 
dctCfrtHOvJ iiNivc ij] iti-slc 120 'Jnsk li2 tlv;icfiiuncs paiiul 
nKT^'Lir.unK within MorctI vonNJr.iiriiN Hlv c<Jusli'Jiinls cmnc 
ffiun llitfiu^jl (r'u I Jlr<»l pfOL'LXS 94 (IKrS. •! btkI 5) ^msJ 
rtiuc?-i;ru I'lmii^ lo pjiUcl jiK'Vt-iTiviU ;inc) v,ilvv adiuMmvnl 
ihAi C1B ^.Kvur wiibfoi! hiiicJofini; ihc final coiirtol. Thw ia>rt- 
>lf:iinls i!tip«iKl on orhii ]HK%iM'iHi- 111 4 ivpiVaJ ?i:.tn:ini*. lliw 

45 ci:>R^u'»'\ini.uJ in movtmcnt xsis ihc olUcr iJwiituI pacKli; 
24 ^nd 22i which £:nx\ iIk sua. 

|>CMV;ih|y. laftU 322 im.vuUAt<» l<»r subx^^mtiiilly all (onquc 
\vmpc»nvrK!i in nit ihiCL* pcoilucixl Jiii'cily .tnil ioJi- 
TCirt)^ frtiin iln: {leicrinincil p:intf [ iHi .ind piviM mi ih.^t the 

. And in FIG. 7 which is reproduced below. 



rxrsuLMiil u^rquc vvcioi: sun) ce' sticii tlijcvt aDd iodiK^l 
lurquiiN j.N llic UoiircU aiunUT-dlMurtuiiw KiivjUc. 

Ijpun compkiioD of insk 1Z2. pri>s;w.s.s HiVAr [oop:* l%iw'k m 
t.^sk 114 lliw l£>^t>in'' uf |ii's:vos< ik>w (tuiK-tits ihai prcicc^'i 
96 comiiiLK>u.>ly |>«rf<>niw» usl^s LJ4, IIK^ 120 122 i&u 
priftfrrtd cmbcvlirncjiLs rhn>Tii;hnw ihv .-in-i^rhU life uf jyn- 




Tke foxegoiiig descnbes a system chat uses sensor measuiements of satellite motion to 
estiinate which distturbance torques could have caused satellite motion (task 1 1 8). The system (task 
120) then calculates counter distuzbance torque co oppose the disturbance torques the satellite is 
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now experiencing, The countei disturbance torque will generally be a vector sum of torque 
compotieats in diree directions. FIG- 7 shows diat the direction (136) of the counter-disturbance 
torque pukes (140) is chosen to oppose the estimated disturbance torques (application of the 
opposing counter-disturbance torque pulses is delayed until die direction (136) of the counter 
disturbance torques 140 oppose the nutation direction (132)). 

The foregoing fails to teach a number of features redced in claim 1. namely: (1) Basuthakur 
docs not apply a second stt^ command at a zero crossing. FIG. 7 illustrates a tiain o£pulsis^ none of 
which are applied at the zero crossing point; and (2) Basutbakur does not teach providing a second 
step at to a solar panel disposed on an opposite side of die spacecraft ficom the solar panel to which 
the first pulse was applied. Instead, Basuthakur teaches estimating a disturbance torque (caused by 
solar wind and other factors) and using both of the solar panels to attempt to oppose the 
disturbance torque. 

Hence, Basuthakur does not reach the features of claim 1, and the Applicants respectfully 
traverse the rejection of claim 1. 

Claims 12 and 23 recite analogous feamres and are patentable for analogous reasons. 

Dependent claims 2-11, 13-22, and 24-33 each recite the features of claims 1, 12, and 23, 
respectively, and are patentable on this basis. 
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In paragraph (5), the Office Action rejected claims 1, 3, 5-8, 11, 12, 14, 16-19, 22. 23, 25, 27- 
30, and 33 under 35 U.S.C §1 02(b) as being anticipated by Kaziini et aL, U.S. Patent No. 6,311,929 
(Kazimi). The Applicants respectfully traverse this rejection. 

With Respect to Claims 1. 12. and 23 : The referenced portion of Kazimi: 



hv cmpl.iyi:<l. Che >j>.i;»;cr;iri 1 ft ciimpf 4 Ix ily U tvsvjng. 

4 ^icpping moK^f ind jp ^lpp^QprMtc ^car rf:iiff js onijplL-vl ii> 
:Jic Nf»nh am* .'voiilh ^tht jffsy win£5 J2. 13. A omin^ilcr 

nieLUdiuSiiito 14 wbicti tiMivrit;*: in ri>l:itu the North and 
Smiih sfibr irny virin^'i 12» 1.^ ui poinl Ihcm towards ihc 
'Hin. lire Nonh rt/lC S<iTnt subr array wiDj;«k l2. 13 a/c 
nuiilcd Ml) 4 >)c]1^vi^;v hufiU iiNin^ ihc o<H^1rc»l)i:r 1 4 in a 

!□ licncral. Ihc NoMli .iftJ Sivin f^Kv ^rr.-iv winij'i 12. }^ 
ate McpjicJ Ji .1 rj[c rccjuircil Uii Mill irjikin^. PicvjiiTjj. 
«k-<i.^rw (Icvcbpcvl l.->y {he n^vj^ncr iif Ihv pn:si;nl tnvcniion 

ilk'-c1i><uri-»ativv il» du: .NpUi.i:i:rui'L bj Jy U iscifuslly spacvJ. 
Uuvwcv^r. iliub Juts; iKit uiiriimifW lliv Jis(u;bjaOc ci^ tUc 
SlVlCCC^II 10- 



TTus pK:^-eu iitvcftiion jiruviJia. t»r u pcfiutl iHjlw&un llic 
North mi} ihe SOlUb wuii; tAcya lbii[ duoclbvats Ihc JJcxible 

by tlx Nbrili unJ Suuth .■k>lir iirray \viu^ 12, 13. iTic tccni 
'"ikadbuai" useJ bcroist mcunn lo make w^v jvntnJic 
wgnalscaDoel wb oihcrhy crKiirtng, ibcy *i<ivu pkites i^Ip 
ilcj^gc:> ipan, which makes [be iwu sjgrwls be ;hc uct^iivc 
of cicliolhcr ansl C^y^anjj thcif Rum m gu w Sicrcv. Ui pracltcv, i>D 
sudi perfect wiicuUcjiicin In nni ^ywncfally p^isffibU: sijilu ilic 
ptocs anil HisiS^inicrcs will vaiy ^Ij.^ftily. 'IliC proctitShk 
cIcriflUion of dcidhwdng U ihat ihc Iwo sigo^ U ^ub^untially 
cnncel each uCJwr, Uucrtasmj; Ihc nuiBniiudc of [he sum i>f 

delay btilWMO the VJvo KignaK. llic iwt> signals dcadbOl 
ciich <uhcr wbcO iliufTikadbcat inliaval hi half lljc pcZTKiel Of 



discloses a system in ^frhich the opposing solar panels are dead-beated so that die periodic signals 
from die Nordi and South wings cancel one another (d^cir phases are 180 degrees apart). While 
effecriv^e. diis deadbcat system has disadvantages. As described in the Applicant's spedficarion: 



Anodict technique is described in co-pending and commonly-^signed patent 
AppHcation Serial No- 10/386,796, entided '^THOD AND APPARATUS FOR 
STEPPING SPACECRAFT MECHANISMS AT LOW DISTURBANCE RATES." by 
Ketao Lio, filed on March 12, 2003, attorneys docket number PD-02-0237, in which 
transients due to the interaction between appendage stepping and resonances are reduced by 
dcadbeating at a lialf resonance cyde between the North and South wings. This technique, 
however, is subject to frequency sensitivities and uncertainties, and cannot be implemented 
in all existing spacecraft. 

In other words, while simple deadbeating technique i$ effective, it relies on good estimates 
for the resonant frequencies, and is therefore cumbersome to implement. The Kazimi reference 
itself alludes to this problem^ and suggests that the computations required to estimate these factors 
be petfbrmed on ±e ground and later uplinked to the satellite: 
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Ihv pnj.s^ni inwnliojl causes ihc dcoabi^^il jnicrv;iJ or 
pcrkkl Rt b%. loi'i th;in ihc sicp rjilf rcqiiia-d tar Min tnckiii^v 
In ita!^ way r»p;i^xu-r;iA ciltiluik; poiniini; is imjirnvcJ vviihtiui 
riitjuJiint; any cJkii>?.<; to ihc wn Irackin^ r:iu ol' vach 
iiKlivi<liial win*; 12. 13, In utItHiion, \h< trniiiij; hciwcco Ihc 
first jrxl sucoiwi ap}7wmljiijc slc[>M::in \^ jjn^unJcoinnvardknJ 
so >hal iinc«;fuiah*cs in the ftuxihk pmpcriics o\' the appcfKl- 
ai;i:s(si>];if array map* 12. l3)caisbcopUmi/xdca>L3y while 
• ihi: spaccLTsfi 10 is oii-i^rbir. 

The Applicant's invention avoids this problem by providing the second step command at ±e 
ixaasient zero-crossing dme of the dynamic response of the spacecraft body to the first step 
command. This technique, which is not disclosed in Kazimi, is not subject to frequency sensitivities 
and uncertabties, does not require computations to be performed on die ground and later uplinked, 
and can be implemented in all spacecraft. 

Claims 12 and 23 recite analogous features and are patentable for analogous reasons. 

V, Dependent Claims 

Dependent claims 2-10, 13-22, and 24-33 incorporate die limitanons of their related 
independent claims, and are tbercfote patentable on this basis. In addidon, these claims recite novel 
elements even more remote from die cited references. Accordingly, die Applicants respectfully 
request that diese claims be allowed as weL 
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VI. Condusion 

In view of the above, it is submitced that this application is now in good order for allowance 
and such allowance is respectfully solicited Should the Examiner beEeve minor mattms sdll remain diac 
can be resolved in a telephone interview, die Examiner is urged to call Applicants' undersigned 
attorney. 

Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant(s) 

Howard Hughes Center 

6701 Center Drive West, Suite 1050 

Los Angeles. California 90045 



Date: Januaiyl 1,2007 
VGC/ 

G&C 147.144.US-ai 



(310) 641-8797 



By: 



Name: Victor G. Cooper 
Reg. No.: 39,641 
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